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Introduction

A system is exposed to one or more stresses and remains active if the strength
of the system is greater than the stress or stresses. Each system component is
sometimes subjected to a particular stress at the component level. If the sys-
tem is exposed to stresses, the probability of the system remaining active has
been considered as the reliability of the stress-strength model. In this article,
the reliability of the stress-strength model is studied in a coherent system at
the component level. Consider a coherent system including n components.
The components have random strengths Y7,...,Y,, and each component
is subjected to random stresses Xi,...,X,, respectively. All stresses and
strengths are independent. A state variable Z; is defined for each component
so that Z; = 1, whenever X; < Y; and Z; = 0, whenever X; > Y;. The stress-
strength model’s reliability has been presented using minimal path sets. The
reliabilities of the stress-strength model of n-component series, n-component
parallel and radar systems have been obtained.

Material and Methods

In this article, it is assumed that each of the random stresses and each of the
random strengths has an Exponential distribution with its unknown scale
parameter. The stress-strength model’s reliability is obtained based on the
Exponential distribution. In each of the 2-component series, 2-component
parallel and radar systems, the reliability of the stress-strength model is
presented. The methods of maximum likelihood and uniformly minimum
variance unbiased estimations have obtained the estimations of this reliabil-
ity. Also, the Bayes estimation of this reliability has been obtained under
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the quadratic loss function.

Results and Discussion

In this article, simulation studies have been carried out. In the 2-component
series, 2-component parallel and radar systems, different values are consid-
ered for the parameters of Exponential distributions. The value of stress-
strength reliability has been obtained for each combination of the param-
eters. Also, for each combination of parameters, different sample sizes are
considered. For each combination of parameters, samples were produced
to the considered sizes. For stress-strength reliability, the estimation values
were calculated. In the 2-component series and radar systems, the maximum
likelihood estimation and the 2-component parallel system, the uniformly
minimum variance unbiased estimation, have better results, respectively. It
can also be seen that the estimation values of the stress-strength reliability
in the series system are smaller than in the parallel system. In the real data
sets, the values of the mentioned estimations are calculated for the reliabil-
ity of the stress-strength model of 2-component series, 2-component parallel
and radar systems. Like the results obtained in the simulations, the values of
the stress-strength reliability in the series system are smaller than the radar
system and, in the radar system, are smaller than the parallel system.

Conclusion

In case of the stress is at the component level, this study specifies the method
of determining and estimating the reliability of the stress-strength model for
all coherent systems. Further research can be done for other coherent sys-
tems based on the different distributions and other estimation methods.
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